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(54) [Title of the Invention] 

DIVISION METHOD FOR GLASS PLATE 
(57) [Abstract] 
[Subject] 

To provide a division method for a glass plate where a glass plate can be precisely divided 
from both surfaces without establishing any alignment mark when dividing a glass plate 
where only an anti-reflection coating has been established. 

[Resolution means] 

1 st dicing grooves 31 are formed on the surface of a glass plate 10 where an anti -reflection 
coating 12 has been established; an adhesive tape 22 is attached on the surface where the 1 st 
dicing grooves 31 have been formed; a light is irradiated to the glass plate 10 where the 
adhesive tape 22 is attached; the positions of the 1 st dicing grooves 31 are detected by a 
reflected light or a transmitted light that is from the glass plate 1 0; and 2 nd dicing grooves 
32 are formed into the surface that is opposite to the surface of the glass plate 10 where the 
1 st dicing grooves 31 have been formed, along the 1 st dicing grooves 31; and the division of 
the glass plate 10 is performed. 
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[Scope of Patent Claims] 
Claim 1. 

A division method for a glass plate, wherein, it includes a 1 st dicing process, where an anti- 
reflection coating has been established on at least one surface of a glass substrate of a glass 
plate, and 1 st dicing grooves, which have a thickness less than that of the glass substrafe,rare 
formed on the surface where the anti -reflection coating has been established, along 
predetermined dicing lines; an attaching process, where an adhesive tape is attached onto 
the surface of the glass plate where the 1 st dicing grooves have been formed; and, a 2 nd 
dicing process, where 2 nd dicing grooves are formed along the 1 st dicing grooves on the 
surface opposite to the surface of the glass plate where the 1 st dicing grooves have been 
formed, and, the glass plate is divided along the cutting lines. 

Claim 2. 

A division method for a glass plate, wherein, the division method for a glass plate 
according to Claim 1, includes a detection process, where light is irradiated onto the glass 
plate where the adhesive tape is attached, and the positions of the 1 st dicing grooves are 
detected by a reflected light or a transmitted light from the glass plate, before the 2 nd dicing 
process. 

Claim 3. 

A division method for a glass plate, wherein, in the division method for a glass plate 
according to Claim 1 , no alignment mark, which is a reference for positioning, is 
established on the glass plate. 

Claim 4. 

A division method for a glass plate, wherein, in the division method for a glass plate 
according to Claim 1 , when dividing the glass plate where the anti -reflection coating has 
been established on only one surface of the glass substrate, a marker for distinguishing 
between a front surface and a rear surface for the purpose of indicating the surface where an 
anti-reflection coating has been established is formed on the surface of the glass plate, 
using a dicing blade for forming the 1 st dicing grooves and 2 nd dicing grooves. 
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[DETAILED EXPLANATION OF THE INVENTION] 
[0001] 

[Technical Field of the Invention] 

The present invention relates to a division method for a glass plate, and particularly relates 
to a division method for a glass plate for enabling the division of a glass plate without 
chipping of a glass plate where an anti-reflection coating has been established. 

[0002] 

[Prior Art] 

In recent years, a liquid crystal projector for expanding & projecting a screen of a personal 
computer onto a wall has been widely used. As shown in Fig. 4, a liquid crystal projector 
400 disperses a light from a light source 410 into three primary colors: red R, green Gand 
blue B; allows each light through a same liquid crystal display unit, referred to as a light 
valve 420 where the liquid crystal screen is displayed; synthesizes each light which has 
passed through the light valve 420 and then projects the synthesized light by a projection 
lens 430. 

[0003] 

An example of the structure of the light valve 420 used for the liquid crystal projector is 
shown in Fig. 5. In this light valve 420, within a rectangular & cylindrical case 421, a 
facing substrate 422 is arranged on the incident side and a TFT liquid crystal substrate 423 
is arranged on the emission side as a liquid crystal display unit, and flexible wiring 424 
connects the outside of the case and the liquid crystal display unit. A dust-proof cover 
glass 425 is adhered onto the surface on the incident side of the facing substrate 422, and 
another dust-proof cover glass 425 is also adhered onto the surface on the emission side of 
the TFT liquid crystal substrate 423. A casing bead 426 for slightly narrowing an opening 
at the incident side is established in the case 421. The casing bead 426 is established for 
improving the contrast around the periphery and preventing light leakage in the wiring 
section. 

[0004] 

When dust is adhered onto the external surfaces of the facing substrate 422 and the TFT 
substrate 423, in order to prevent the dust's image from expanding and being projected & 
displayed, the dust-proof cover glass 425 functions to alienates the dust from the surface of 
the liquid crystal display and makes the image of the dust to be out of focus, resulting in 
obscuring the dust adhesion. Consequently, the dust-proof cover glass 425 has a large 
thickness of approximately 1.1 mm, and the same glass material used for the TFT liquid 
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crystal substrate 423 and the facing substrate 422, such as quartz glass or Neoceram is used 
for the dust-proof cover glass 425. Further, in order to make a superior transmission 
quantity of a light beam, an anti-reflection coating is established on the external surface. 

[0005] 

The production process of the dust-proof cover glass 425 is as follows: a}- : : 

after an anti-reflection coating is formed onto a glass substrate, which will become a 
base, by means of vacuum evaporation, an adhesive tape is attached onto one surface of the 
glass substrate, and the glass substrate is cut off along predetermined cutting lines by a 
dicing blade so as to reach the adhesive tape; the glass substrate is then divided into 
multiple partitions, and a dust-proof cover glass(es) with a predetermined configuration is 
obtained by cutting it out. 

[0006] 

However, the method for cutting the glass out by the dicing blade all at once has the 
problem such that chipping occurs on the cut surface of the glass substrate and/or a cracks 
occur on the cut surface, making the cover glass defective. 

[0007] 

In order to avoid the occurrence of the above-mentioned crack(s), when cutting a glass 
plate for an LCD, a method is proposed wherein a groove is formed to into a glass substrate 
at the 1 st dicing process; an adhesive tape is attached onto the surface where the groove has 
been formed; another groove is formed from the opposite side of the surface so as to reach 
the groove, which has been formed at the 1 st dicing process, at the 2 nd dicing process; and 
then, the glass plate is cut off from both surfaces. 

[0008] 

[Problems Overcome by the Invention] 

The dust-proof cover glass is a glass plate where an anti-reflection coating has been simply 
formed, which is different from a glass substrate for an LCD, and there is no marker for 
positioning formed on a glass plate itself so that when performing the 2 nd dicing process, 
there is a problem such that it is difficult to detect the position of the groove formed at the 
1 st dicing process; therefore, a precise dicing is difficult. 

[0009] 

In this case, it is possible to establish multiple alignment marks for positioning in the 
vicinity of the periphery of the glass plate, and to perform the 1 st and 2 nd dicing processes 
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using these alignment marks as a reference. However, glass where the alignment marks 
have been established cannot be used as a product, so that there is a problem of decreased 
yield. 
[0010] 

The present invention has been accomplished in consideration of the above-mentioned 
circumstances, and the objective is to provide a division method for a glass plate whef£ a- 
glass plate can be precisely divided from both surfaces of the glass plate without 
establishing any alignment mark, when dividing a glass plate where only an anti-reflection 
coating has been established. 

[0011] 

[Problem Resolution Means] 

In order to accomplish the above-mentioned objective, as a result of devoting themselves to 
studies repeatedly, the present inventors have come to understand that if an adhesive tape is 
attached to an anti-reflection coating, the anti-reflection coating loses its function. 
Conversely, it becomes an increasing-reflection coating, and the difference between the 
portions with and without the an ti -reflection coating becomes obvious. Hence, they have 
found a method where grooves are established on the side where the anti-reflection coating 
is established at the 1 st dicing process; an adhesive tape is attached onto the surface where 
dicing has been performed and the anti-reflection coating has been established; a light is 
irradiated onto a glass plate. These grooves can be obviously detected from the reflected 
light or transmitted light because the anti-reflection coating has been scraped away due to 
the grooves, established at the 1 st dicing process, and the 2 nd dicing process can be 
performed from the opposite surface. 

[0012] 

With this division method for a glass plate, because the grooves established at the 1 st dicing 
process are optically detected and utilized as alignment marks, no alignment mark for 
positioning is particularly required, and production yield can be improved. 

[0013] 

Further, a divided glass plate obtained by dividing the glass plate where the anti-reflection 
coating is been established on only one surface is merely a glass plate where the anti- 
reflection coating is established on a glass plate, making it difficult to decide which surface 
has the anti-reflection coating established at first glance. Consequently, it is effective to 
establish a marker for distinguishing between a front surface and a rear surface by a dicing 
blade, as a mark that is used when a light valve is to be assembled. 

[0014] 



-7- 



Japanese Laid-Open Patent Application 2003 - 2674 (P2003 - 2674A) 



Therefore, the invention according to Claim 1 provides a division method for a glass plate, 
characterized by the fact that it includes a 1 st dicing process, where an anti -reflection 
coating is established on at least one surface of a glass substrate of a glass plate, and 1 st 
dicing grooves, which have a thickness less than that of the above-mentioned glass 
substrate, are formed on the surface where the above-mentioned anti-reflection coating has 
been established, along predetermined dicing lines; an attaching process, where an adhesive 
tape is attached onto the surface of the above-mentioned glass plate where the above- 
mentioned 1 st dicing grooves have been formed; and, a 2 nd dicing process, where 2 nd dicing 
grooves are formed along the above-mentioned 1 st dicing grooves on the surface that is the 
opposite side to the surface of the above-mentioned glass plate where the above-mentioned 
1 st dicing grooves have been formed, and, the above-mentioned glass plate is divided along 
the above-mentioned cutting lines. 

[0015] 

In the division method for a glass plate according to Claim 1 , the invention according to 
Claim 2 provides a division method for a glass plate, characterized by the fact that it 
includes a detection process, where a light is irradiated on the above-mentioned glass plate 
where the above-mentioned adhesive tape is attached, and the positions of the 1 st dicing 
grooves are detected by a reflected light or a transmitted light from the glass plate, before 
the above-mentioned 2 nd dicing process. 

[0016] 

In the division method for a glass plate according to Claim 1 , the invention according to 
Claim 3 provides a division method for a glass plate, characterized by the fact that no 
alignment mark, which is a reference for positioning, is established on the above-mentioned 
glass plate. 

[0017] 

In the division method for a glass plate according to Claim 1 , the invention according to 
Claim 4 provides a division method for a glass plate, characterized by the fact that when 
dividing the glass plate where the anti -reflection coating has been established on only one 
surface of the above-mentioned glass substrate, a marker for distinguishing between a front 
surface or a rear surface for the purpose of indicating the surface where the anti-reflection 
coating has been established is formed on the surface of the glass plate, using a dicing blade 
for forming the above-mentioned 1 st dicing grooves and 2 nd dicing grooves. 

[0018] 

[Embodiments] 
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An Embodiment of the division method for a glass plate according to the present invention 
is explained next. However, the present invention is not limited to the following 
embodiment: 



[0019] 

The division method for a glass plate according to the present invention includes, for 
example, a 1 st dicing process, where an anti-reflection coating is established on at least one 
surface of glass substrate of a glass plate, and 1 rt dicing grooves are formed on the surface 
of a glass plate where the anti-reflection coating is established; an attaching process, where 
an adhesive tape is attached onto the surface where the 1 st dicing grooves have been 
formed; a detection process, where a light is irradiated to the glass where the adhesive tape 
is attached, and the positions of the 1 st dicing grooves are detected by a reflected light or a 
transmitted light from the glass plate; and, a 2 nd dicing process, where 2 nd dicing grooves 
are formed on the surface that is on the opposite side to the surface of the glass plate where 
the 1 st dicing grooves have been formed, along the 1 st dicing grooves, and the glass plate is 
divided along cutting lines. 

[0020] 

For a glass plate that becomes a base used for the division method for a glass plate 
according to the present invention, it is necessary that an anti-reflection coating be formed 
on at least one surface of a glass substrate. Typically, this is a glass plate for the purpose of 
manufacturing a dust-proof cover glass, which is used for a light valve in a liquid crystal 
projector, and a glass plate where an anti-reflection coating is established on only one 
surface of a glass substrate can be exemplified. Other than that, a CRT or a front plate of a 
liquid crystal display unit generally can be exemplified. In this case, the anti-reflection 
coating may be established on both surfaces of a glass substrate, and, a hard coating film 
generally may intervene between the anti-reflection coating and the glass substrate. 
Concerning the glass substrate, in the case of using it for a light valve generally, a quartz 
glass or a borosilicate glass, which has a small coefficient of thermal expansion, is used. 
However, normal soda-lime glass and non-alkali glass are also usable. The anti-reflection 
coating is comprised with a single layer or multilayer organic film or inorganic film. 
However, this is not particularly limited. In the glass plate for the purpose of obtaining a 
dust-proof cover glass, an alignment mark which can be a reference for positioning, is not 
established, other than the establishment of the anti-reflection coating. 

[0021] 

Fig. 1 is a flow chart to show an embodiment of the division method for a glass plate 
according to the present invention. In this flow chart, as a glass plate 10, a glass plate 
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where an anti-reflection coating 12 is established on only one surface side of a glass 
substrate 1 1 is used. 

[0022] 

At first, as shown in Fig. 1 (a), a 1 st attaching process, where a 1 st adhesive tape 21 is 
attached on the surface that is opposite to the surface of the glass substrate 1 1 where thter- 
anti-reflection coating 12 has been established, via an adhesive agent layer 21 1, is 
performed. For this 1 st adhesive tape 21 , the adhesive agent layer 21 1 normally has a 
strong adhesive strength. However, it is preferable to use one that has characteristics where 
the irradiation, for example, of an ultraviolet ray or an electron beam generally results in 
hardening the adhesive agent and its causes the drastic reduction of the adhesive strength, 
and then, it can be easily exfoliated. 

[0023] 

Next, as shown in Fig. 1 (b), a 1 st dicing process for establishing 1 st dicing grooves 31 on 
the surface, where the anti-reflection coating 12 has been established, is performed along 
pre-determined cutting lines using a dicing blade, not shown. The depth of the 1 st dicing 
grooves 3 1 should be less than the thickness of the glass plate 10 so as not to cut off the 
glass plate 10. 

[0024] 

Next, as shown in Fig. 1 (c), an ultraviolet ray generally is irradiated onto the I st adhesive 
tape 21, and the adhesive agent layer 21 1 is hardened causing the reduction of adhesive 
strength. Then, after a 2 nd adhesive tape 22, which has the same characteristics as the 1 st 
adhesive tape 21, is attached onto the an ti -reflection coating 12 via an adhesive agent layer 
221, a 2 nd attaching process for exfoliating the 1 st adhesive tape 21 is performed. 

[0025] 

Next, a detection process is performed. Fig. 1 (c) shows the glass plate 10 when the 
detection process is performed. As shown in Fig. 1 (c), the 1 st dicing grooves 31 are 
established in the glass plate 1 0, and the anti-reflection coating 1 2 has disappeared on the 
portions corresponding with the 1 st dicing grooves 31. The 2 nd adhesive tape 22 is attached 
onto the anti-reflection coating 12 via the adhesive coating layer 221. 

[0026] 

The anti-reflection coating 12 is designed to restrain the reflection on the boundary surface 
with the air and to increase the quantity of the transmission light. The anti-reflection 
coating 12 is effective both in the case of restraining the reflection to the air side when a 
light enters into the glass substrate 1 1 from the air side, and in the case of restraining the 
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reflection to the glass substrate 1 1 side when the light, which has passed through the glass 
substrate 1 1 , escapes to the air side. However, if the adhesive agent layer 221 of the 2 nd 
adhesive tape is cohered on the surface of the anti-reflection coating 12, because the 
adhesive agent layer 221 has a higher refractive index than air, the anti-reflection coating 
12 looses the function as an anti -reflection coating. Conversely, the reflection increases 
more than in the case that no anti-reflection coating is established, and functions as an 
increasing-reflection coating. t\. r 



[0027] 

Fig. 2 is a chart showing an optical spectrum of the reflectivity of the anti-reflection coating, 
which is comprised of four layers of multilayer films. The solid line indicates the 
reflectivity (%) in the case of having the boundary surface with the air where no adhesive 
tape is attached, and the broken line indicates the reflectivity in the case that the adhesive 
tape is attached. The attachment of the adhesive tape results in the remarkable increase of 
the reflectivity. The average value of the spectral reflectivity from 400 nm through 700 nm 
is 0.62 % with respect to the air. However, in the case that the adhesive tape is attached, it 
is increased to 3 . 1 7 %. 

[0028] 

In order to detect the positions of the 1 st dicing grooves 31 formed into the glass substrate 
1 1 shown in Fig. 1 (c), a vertical direction light is irradiated toward the glass substrate 11, 
where the 2 nd adhesive tape 22 is attached on the anti-reflection coating 12, from the uncut 
surface side where 2 nd dicing grooves will be established, or toward the glass substrate 12 
from the adhesive tape 22 side, and, its reflected light or the transmitted light is imaged by 
an imaging means, such as a CCD camera. 

[0029] 

For the image where the reflected light has been imaged, its reflection amount at the anti- 
reflection coating 12 becomes greater than the portions of the 1 st dicing grooves 3 1 and the 
image becomes darker at the portions of the 1 st dicing grooves 31, so that the 1 st dicing 
grooves 3 1 can be detected as a dark section. Further, for the image where the transmitted 
light has been imaged, its reflection is greater on the portions where the anti-reflection 
coating 12 exists and the quantity of the transmitted light becomes less. In the meantime, 
the reflection amount is less at the portions of the 1 st dicing grooves 31 and the quantity of 
the transmitted light is greater, so that the image becomes brighter at the portion of the 1 st 
dicing grooves 3 1 , and the 1 st dicing grooves 3 1 can be detected as a bright section. If this 
CCD image, for example, is processed to convert to binary, and the positions of the 1 st 
dicing grooves 3 1 can be calculated by a computer. 
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[0030] 

Then, as shown in Fig. 1 (d), 2 nd dicing grooves 32 are formed so as to precisely overlap 
with the 1 st dicing grooves 31 by dicing the portions which correspond with the 1 st dicing 
grooves 31 whose positions have been detected, on the opposite surface of the glass 
substrate 1 1 , and, the communication of the 1 51 dicing grooves 3 1 and the 2 nd dicing 
grooves 32, respectively, results in the performance of the 2 nd dicing process to divides the 
glass substrate 11. 



[0031] 

j 

Next, an ultraviolet ray generally is irradiated to the 2 nd adhesive tape 22, and hardening the 
adhesive agent layer 221 causes weakening the adhesive strength of the adhesive agent 
layer 221, and each divided glass plate 100 that has been divided is exfoliated from the 
adhesive tape 22 Then, a dimension inspection and cleaning generally are performed for 
the divided glass plates 100, and are delivered as products. 

[0032] 

With this division method for a glass plate, grooves are formed from both surfaces and the 
glass plate 10 is cut off, so that cracks are difficult to occur to the cut-off surface, and the 
generation of defective products is restrained and the yield can be improved. 

[0033] 

Further, since no dicing is performed on the adhesive tapes 21 and 22, no adhesive agent 
from the adhesive tapes is attached to the dicing blade, and inconveniences such as damage 
or stain to the glass plate 1 1 due to the attachment of the glass cut pieces, will not occur. 

[0034] 

In addition, the positions of the 1 st dicing grooves 3 1 are optically read and the 1 st dicing 
grooves 31 are used as an alignment mark, making it unnecessary to form an alignment 
mark on the glass substrate 1 1 for the purpose of precise positioning. Therefore, there is no 
waste of portions where alignment marks have been formed, and it is possible to divide and 
utilize the entire base glass plate 10 for production, with excellent yield and at reduced 
production cost. 

[0035] 
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In the above-mentioned explanation, both the 1 st dicing grooves 31 and the 2 nd dicing 
grooves 32 are formed using a dicing blade, the cross section of which is rectangular, and 
the cut-off surface is formed vertically. However, the configuration of the dicing grooves is 
variable, and for example, can be a V-shaped groove, and the width of the 1 st dicing groove 
31 and that of the width of the 2 nd dicing groove 32 may also be different. 

[0036] 

Furthermore, even if the anti-reflection coatings are established on both surfaces of the 
glass substrate, it does not affect anything relating to the method for optically detecting the 
positions of the 1 st dicing grooves, so that the anti-reflection coatings can be established on 
both surfaces of the glass substrate. 

[0037] 

Next, a marker for distinguishing between a front surface and a rear surface, which is 
formed when manufacturing a dust-proof cover glass, is explained.. 

[0038] 

An anti-reflection coating is established on only one surface in the dust-proof cover glass 
425 used for the light valve 420 in the liquid crystal projector 400, and when assembling 
the light valve 420, the surface of the glass substrate 1 1 where no anti-reflection coating 1 2 
is established is attached onto the surface of the facing electrode 422 or the TFT liquid 
crystal substrate 423 using an adhesive agent. It is difficult to visually determine on which 
surface of the dust-proof cover glass, which is a flat & rectangular transparent glass plate, 
the anti-reflection coating has been established, when attaching the dust-proof cover glass. 
Consequently, with the division method for a glass plate in the present embodiment, the 
formation of a marker for distinguishing between a front surface and a rear surface on a 
glass plate enables the distinction of the surface where the anti-reflection coating has been 
established. 

[0039] 

Fig. 3 shows an example where the 1 st dicing grooves are established on a glass substrate 
along the cutting lines; concurrently, where the marker for distinguishing between a front 
surface and a rear surface is established on the glass substrate, and Fig. 3 (a) is a plane view 
and Fig. 3 (b) is a partially cross sectional view. 

[0040] 

In the glass plate 10^ as shown in Fig. 3 (b), the 1 st adhesive tape 21 is attached onto the 
surface opposite to the surface of the glass plate 10 where the anti-reflection coating 12 has 
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been established, and the 1 st dicing grooves 31 are formed on the glass plate 10 using a 
dicing blade with the same method as that shown in Fig. 1 (b); in addition, a shallow 
groove for distinguishing between a front surface and a rear surface 41 is formed by 
scraping the surface of the glass plate 10 using the same dicing blade, as a marker for 
distinguishing between a front surface and a rear surface. 

[0041] ;5 ;. r : 

The groove for distinguishing'between a front surface and a rear surface 41, as shown in 
Fig. 3 (a), has two grooves: one [type] is a vertical direction groove for distinguishing 
between a front surface and a rear surface 41a that is established in the position where the 
1 st dicing groove 31a, which extends along the vertical direction of the glass plate 10, and 
the right side edge are slightly shifted parallel to the left side of the drawing; and the other 
[type] is a horizontal direction groove for distinguishing between a front surface and a rear 
surface 41b that is formed in the position where the 1 st dicing groove 31b, which extends 
along the width direction of the glass substrate 1 1 , and the lower edge are slightly shifted 
parallel to the upper side of the drawing. 

[0042] 

Consequently, in the divided glass plate 100 that is formed by forming the 2 nd dicing 
grooves 32 and by dividing the glass plate 10 along the 1 st dicing grooves 31, two surface 
grooves that are the vertical direction groove for distinguishing between a front surface and 
a rear surface 41a, which is close to the right side of the divided glass plate 100, and the 
horizontal direction groove for distinguishing between a front surface and a rear surface 
41b, which is close to the lower side, are formed. In order to distinguish the surface of the 
divided glass plate 100 where the anti-reflection coating 12 has been established, when the 
divided glass plate 100 is placed so as to arrange the vertical direction groove for 
distinguishing between a front surface and a rear surface 41a at the right side and to arrange 
the horizontal direction groove for distinguishing between a front surface and a rear surface 
41b at the lower side, the surface where the anti-reflection coating 12 has been established 
shall be the top, so the surface where the anti-reflection coating 12 has been established can 
be distinguished. 

[0043] 

Because the casing bead 426 that slightly narrows the opening at the incident side in the 
light valve 420, shown in Fig. 5, is established, when [the dust-proof cover glass 425] is 
installed to the light valve 420, the grooves for distinguishing between a front surface and a 
rear surface 41 will not affect the optical system. In Fig. 3, in order to make the difference 
easier to understand, the grooves for distinguishing between a front surface and a rear 
surface 41 and the 1 st dicing grooves 3 1 seem to be apart, respectively. However, these are 
actually formed in a considerably close proximity. 
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[0044] 

Concerning the method for establishing these grooves for distinguishing between a front 
surface and a rear surface 41 by a dicing blade, the grooves for distinguishing between a 
front surface and a rear surface 41 can be established using the same dicing blade at the 
same interval in the positions that are slightly shifted from the positions where the 1 st dicing 
grooves 3 1 have been established, and this is merely a slight change from the conditio!} for 
establishing the 1 st dicing grooves 3 1, so that no special device is required, and these : 
grooves can be easily formed/ 

[0045] 

The marker for distinguishing between a front surface and a rear surface is not limited to 
the one shown in the drawing, and it suffices as long as it can be used to determine a front 
surface and a rear surface of a glass plate, and for example, it can be established on the 
surface where no anti-reflection coating is established along with the 2 nd dicing grooves 32, 
and its configuration is not also limited to a groove. 
[0046] 

[Efficacy of the Invention] 

According to the division method for a glass plate in the present invention, dicing grooves 
are precisely formed along other dicing grooves, formed on the surface where an anti- 
reflection coating has been established, and a glass plate can be divided by dicing from both 
surfaces, even if no alignment mark is established. 
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[BRIEF EXPLANATION OF DRAWINGS] 
[Fig- 1] 

Fig. 1 is a flow chart that shows the process of the division method for a glass plate in the 
present invention. 

[Fig. 2] 

Fig. 2 is a chart that shows the difference of the reflectivity between the case that an 
adhesive tape is attached on the boundary surface of an anti-reflection coating and the case 
that no adhesive tape is attached. 

[Fig- 3] 

Fig. 3 (a) is a plan view that shows an example where grooves for distinguishing between a 
front surface and a rear surface have been established, and Fig. 3 (b) is its partially cross 
sectional view. 

[Fig. 4] 

Fig. 4 is a block diagram that shows an outline construction of a liquid crystal projector. 
[Fig. 5] 

Fig. 5 is a cross sectional view that shows the structure of a light valve, which is used in a 
liquid crystal projector. 

[Explanation for the symbols] 

10 glass plate 

1 1 glass substrate 

12 anti-reflection coating 

21 1 st adhesive tape 

22 2 nd adhesive tape 

31 1 st dicing groove 

32 2 nd dicing groove 
100 divided glass plate 



- 16- 



Japanese Laid-Open Patent Application 2003 - 2674 (P2003 




- 17- 



Japanese Laid-Open Patent Application 2003 - 2674 (P2003 - 2674 A) 




350 400 450 500 550 600 650 700 750 $00 



Wavelength (nm) 



-18- 



Japanese Laid-Open Patent Application 2003 - 2674 (P2003 - 2674A) 




-19- 



Japanese Laid-Open Patent Application 2003 - 2674 (P2003 - 



2674A) 




-20- 



Japanese Laid-Open Patent Application 2003 - 2674 (P2003 - 2674 A) 



Continuation from the front page: 

(72) Inventor: Takeo MATSUDA 

SEIKO EPSON CORPORATION 
3-5, Owa 3-chome, Suwa-shi, Nagano 

F Term (reference) 

4G015 FA01 FB01 FC02 FC10 FC14 



-21 - 



